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Introduction  
Dental implants have become a popular the treatment of choice for the management 
of edentulous sites, and in many cases have become the standard of care, this is 
mainly due to the ability of modern dental implants to successfully osseointegrate [1]. 
Dental implants are however not without complications and in a number of cases may 
not osseointegrate after placement. This is termed early implant failure (EIF) [2]. Many 
reasons have been suggested for EIF, however no single reason has been identified as 
a consistent causative factor [2-4].  
Dental implant manufactures have sought to enhance the success rate of 
osseointegration by modifying dental implant surfaces by both chemical and physical 
means [5,6]. This has been shown to enhance osseointegration when compared to 
non-modified surfaces [6]. Variation in surface modification techniques exist, with 
many dental implant manufacturers producing unique surfaces on their implants. It 
has been postulated that these differences contribute to the range of osseointegration 
success rates seen from various manufactures [6].  
The aim of this study was to investigate the early failure rate of a dental implant 
system with a calcium phosphate (CaP) modified surface.  
     
Materials and Methods  
Patient’s files from a dental teaching centre were analysed for the required data. All 
patients who had undergone implant placement using the Adin Toureg-X dental 
implant system (Adin Dental Implants Systems ltd., Afula, Israel) either for single or 
multiple missing teeth were included in the study. A single-experienced peridontist 
placed all the implants. The surgical protocol for each placement was standardised. 
The following groups of variables were recorded from the file for each patient;  
1. Patient variables such as age, sex, smoking habits, the presence of a co-
morbidity e.g. hypertension, osteoporosis, allergies etc.  
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Abstract      
                         
No single reason has been identified as a uniform causative factor of early implant failure 
(EIF). Because the current literature is sparse with regards to this phenomenon, a 
retrospective analysis of EIF for a novel dental implant system was carried out.  
Materials and methods: Data was collected from files of patients being treated at a dental 
teaching institution. Patient, implant and surgical variables were collected and analysed 
statistically. 
Results: 29 implants placed in 13 individuals with a mean age of 49.7 years. Survival rate was 
92% among healthy patients and 75% among patients with co-morbidity. All implant failures 
were amongst patients with type 3 bone. Implants with a diameter of 3.5 mm and less 
recorded a survival rate of 87.5% and implants with a length of 10 mm and less recorded a 
survival rate of 90.9%.  
Conclusions: The presence of co-morbidity, implant diameter and bone quality affect the 
osseointegration success rate of the current system. Previous studies indicate that the unique 
implant surface on this system may contribute to enhanced healing in the early phases. 
Further research is required to substantiate these initial clinical results in a larger sample.        
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The following groups of variables were recorded from 
the file for each patient;  
1. Patient variables such as age, sex, smoking 
habits, the presence of a co-morbidity e.g. 
hypertension, osteoporosis, allergies etc.  
2. Implant and site variables such as the site of 
implant placement, bone type at implant site 
(according to the Lekholm and Zarb 
classification), soft tissue type at implant site, use 
of bone graft, bone defect type, implant 
diameter, implant length [7]. 
3. Operative variables such as implant insertion 
torque, one or 2 stage surgery. 
4. Implant survival at 3 months after initial surgical 
placement. Failure was regarded as an implant 
which was mobile and non-integrated. 
Data was collected and entered into a spreadsheet 
(Microsoft Office 2010 Excel, Microsoft Corporation, 
Washington). The results were compared and analysed 
statistically using SPSS
®
 Version 13 for Windows.   
 
 
Results  
The study group consisted of 29 implants placed in 13 
individuals with the age ranging from 33 to 68 years and 
a mean of 49.77 years (SD 12.62). Six men (46.2%) and 7 
females (53.8%) were included in the study group. Only 1 
person smoked. The distribution of the variables studied 
can be seen in tables (1-3). 
 
 
 
Table 1: Patient profiles 
 
 
 
  Mean       
49.77 
   
            
 Std. Deviation       
12.62 
   
            
  Minimum       
33 
    
             
 Maximum       
68 
    
             
Study population details:        
        FREQUENCY   PERCENT   
            
  GENDER   Male  6   46.2   
     Female 7 53.8   
             
              
 CO-MORBIDITY   No co-morbidity 11 84.6   
     History of co-morbidity  2   15.4   
         
  HABITS   smoker  1   7.7   
     Non smoker 12 92.3   
             
              
     Total 13 100   
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Table 2: Surgical site (a), implant (b) and procedure (c) details 
 
 
(a) Surgical site details:            
       FREQUENCY  PERCENT  
 SOFT TISSUE TYPE    Thin 6   20.7    
     Medium 19  65.5    
     Thick 4   13.8    
            
 BONE TYPE    Type 2 8   27.6    
     Type 3 21  72.4    
              
BONE DEFECT TYPE    No defects 3  10.3    
     Type 1 2   6.9    
     Type 2 17  58.6    
     Type 3 7   24.1    
            
 
BONE 
AUGMENTATION    Yes 24   82.8    
     No 5  17.2    
              
     Total 29  100    
 
(b) Implants details:             
       FREQUENCY  PERCENT  
 IMPLANT LENGTH 8 mm  7  24.1    
  10 mm 15  51.7    
  11.5 mm  6  20.7    
  13 mm 1  3.4    
              
IMPLANT DIAMETER 3 mm 3  10.3    
  3.5 mm  13  44.8    
  4.3 mm 13  44.8    
              
     Total 29  100    
 
 
(c) Procedure details:             
       FREQUENCY   PERCENT  
 PROCEDURE STAGES   Single stage  15  51 .7    
    at 2 stages 14  48.3    
            
              
INSERTION TORQUE   15 N/CM 1  3.4    
    20 N/CM  1  3.4    
    25 N/CM 1  3.4    
    30 N/CM  19  65.5    
    35 N/CM 6  20.7    
    50 N/CM  1  3.4    
            
     Total  29  100    
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Table  3: Implant survival (a) and variables associated with implant survival (b) 
 
 
(a) Implant survival at 3  months     
    FREQUENCY  PERCENT  
        
 
SUCCESS 
  
26 
 
89.7 
  
      
       
FAILURE  
3    10.3 
  
      
 TOTAL   29  100   
         
 
 
(b) Variables associated with implant survival:    
  SUCCESS FAILURE TOTAL P VALUE
*
 
      
CO-MORBIDITY No co-morbidity 23 (92) 2 (8) 25 (100) 0.371 
 
History of co-
morbidity 3 (75) 1 (25) 4 (100)  
      
BONE TYPE Type 2 8 (100) 0 (0) 8 (100) 0.54 
 Type 3 18 (85.7) 3 (14.3 21 (100)  
      
BONE 
AUGMENTATION Yes 21 (87.5) 3 (12.5) 24 (100) 0.978 
 No 5 (100) 0 (0) 6 (100)  
      
IMPLANT DIAMETER 3.5 mm and less 14 (87.5) 2 (12.5) 16 (100) 1.0 
 more than 3.5 mm 12 (92.3) 1 (7.7) 13 (100)  
      
IMPLANT LENGTH length 10 mm and less 20 (90.9) 2 (9.1) 22 (100) 1.0 
 more than 10mm 6 (85.7) 1 (14.3) 7 (100)  
      
PROCEDURE STAGES Single stage 12 (80) 3 (20) 15 (100) 0.224 
 at 2 stages 14 (100) 0 (0) 14 (00)  
      
      
 
 
 
Of the 29 implants placed, 3 (10.3%) failed within the 3 
month test period (Table 3 (a)). Healthy individuals 
showed a higher survival rate (92%) compared to 
patients with a co-morbidity (75%). All the implant 
failures were amongst those who received bone 
augmentation with a survival rate of 87.5%. Implants 
with a diameter of 3.5mm or less, recorded a survival 
rate of 87.5% compared to 92.3% for implants of more 
than 3.5mm. Implants 10mm or shorter had a survival 
rate of 90.9% compared to longer implants (85.7%). 
Implants placed using a 2 stage protocol had a 100% 
survival rate as compared to implants placed in 1 stage 
protocol. Similarly, 100% success rates were recorded for 
implants placed in type 2 bone as well as patients not 
receiving any augmentation (Table 3 (b)). Because of the 
small number of study participants, the statistical 
analysis was limited and no statistically significant p-
values could be established.  
 
 
Discussion  
Several factors have been proposed as contributing to 
early dental implant failure. These may include bone 
quality, smoking, general health, genetic predisposition, 
operator experience, the width of keratinised tissue, 
suture material type, implant diameter and implant 
length. Recent investigations also indicate that gene 
polymorphisms of either IL-1 and MMP-8 promoter, may 
33 
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play a role in early implant failure [8,9]. Han et al 2014 
analysed the failure of 150 out 2796 dental implants 
placed over a period of 9 years at a dental teaching 
institution. It was shown that 47% of early implant 
failures were due to inflammation. Other factors that was 
significant in early implant failure was implants placed 
with poor primary stability, implants longer than 15mm 
and implants placed in the anterior maxilla [10]. 
Chranovic et al 2014 carried out a narrative review of 
reasons for implant failure. Having analysed the literature 
from 2004 onwards, the authors concluded that an 
increased failure rate could be attributed to using a non-
submerged technique, placing implants into fresh 
extraction sockets, the use of small diameter implants, 
and immediate loading of dental implants [3]. In a similar 
review examining early implant failure and using data 
extracted from studies published between January 2000 
- December 2009, Palma-Carrió et al 2011 concluded 
that a number of factors may be increase the risk of early 
implant failure. These factors include the presence of 
systemic disease, smoking, implants placed adjacent to 
teeth, implants placed in the maxilla, implants placed in 
the posterior region, implants placed in poor quality 
bone (although not consistent for all the studies 
reviewed), implants shorter than 10mm, implants wider 
than 5mm, the presence of bone augmentation at the 
implant site, and postoperative infection [2]. However, 
based on the limited amount and heterogeneity of 
studies, it is difficult to regard the evidence presented as 
conclusive.   
In the present study, no statistically significant results are 
evident. However except for implant length, the results 
obtained appear to be similar to those previously 
published in the literature. It is proposed that the 
increased failure in longer implants observed in this 
study, was due to the fact that they were placed in poor 
quality bone in the maxilla, and that they were part of an 
immediate loading protocol. However, without a larger 
sample size, this cannot be verified.  
The Adin Touareg-X dental implant system used in this 
study, has a chemically modified surface, characterised 
by a high percentage of calcium phosphate (CaP) [5]. 
This is due to the manufacturing process in which CaP is 
used as a biocompatible resorbable blast media (RBM), 
to achieve the desired surface roughness. The surface 
roughness of the implant is less than what is traditionally 
accepted as ideal for osseointegration. However, animal 
studies indicate that higher torque removal values are 
seen for these implants than similar implants with an 
ideal surface roughness. Coelho et al 2012 postulated 
that this was probably due the residual CaP on the 
implant surface and encouraged further studies to 
explore this phenomenon. Jimbo et al 2013, using the 
same implant system, showed direct bone to implant 
contact was similar to that seen of other implant 
systems, especially during the early healing phases. This 
modified surface may therefore partially explain the high 
early survival rate of the implants in this study. 
 
 
Conclusions 
To the best knowledge of the authors, the present study 
is the first of its kind reporting the early failure rate 
associated with the Adin Touareg-X dental implant 
system. Similar to other studies, most implants 
integrated successfully before restoration with more than 
92% success rate seen in healthy non-smoking patients. 
Factors such as the presence of co-morbidity, implant 
diameter and bone quality seem to affect the 
osseointegration success rate of the system, but cannot 
be verified statistically. Previous studies indicate that the 
unique implant surface enhancement i.e calcium 
phosphate modified surface, seen on this system may 
contribute to enhanced healing in the early phases. Due 
to the limited amount of data available, further research 
is required to verify these initial clinical results.        
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